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MOJIEKYJIflPHO-rEHETHHECKHE METO^bl H£EHTH<E>HKAIJHH 
TOPO^CKOrO KOMAPA culex pipiens pipiens f. molestus 

(DIPTERA, CULICIDAE) 

© E. B. IUaHKeBHH, E. B. BwHorpa^OBa 

PaccMOTpeHbi MOJieKyjiHpHo-reHeTHHecKHe MeTOjibi anc^c^epeHUHauMM 2 skothiiob, hjih 
cf)opM (pipiens h molestus ), KOMapoB Culex pipiens pipiens — aKTHBHbix kpobococob jnojjeii h 
nepeHocHHKOB B036yaHTejieii 3a6ojieBaHHH. fljin aHajiH3a flHK Hcno;ib30BaHbi 2 nonyjinuHH 
ropo^CKoro KOMapa M3 nojjBajiOB C.-IleTep6ypra h Mockbm (skothii molestus) h 2 nonyjin- 
Uhh H3 Ha3eMHbix BO^oeMOB JleHHHrpajiCKOH o6ji. h Ilo^MOCKOBbH (skothii pipiens). 3ko- 
ranbi pa3JiHHaioTCH 6 3aMeHaMH cpejin 247 HyioieomziOB mt^HK 3’ KOHua reHa uhtoxpo- 
MOKCH^a3bi I (COI), BapnaHTaMH (JjpameHTOB mt^HK, nojiyneHHbiMH npn pecTpHKimoH- 
hom aHa;iH3e, h pa3MepoM II UP npojjyKTOB ITS2 nocjieflOBaTejibHOCTen ph6ocomhoh JXHK . 


KoMapbi Culex pipiens npejiCTaBJiniOT cepbe3Hyio npoOjieMy KaK aKTHBHbie 
KpoBococw h nepeHOCHHKH B036y^HTejieH cepbe3Hbix 3a6ojieBaHHH nejiOBeKa h 
XHBOTH bIX, OCOSeHHO B TpOIIHHeCKHX CTpaHax; epe^H HHX JIHM(f)aTHHeCKHH (|)H- 
jiHpnaT03 h p njx apSoBHpycHbix hh^ckumh — 3ana#HbiH Jioma^HHbiH 3Hue(|)ajiHT 
b CIIIA, hiiohckhh — b A 3 hh, 3Hue(|)ajiHT CaH-JIyn B CeBepHOH h IOxhoh 
AM epHKax, jiHxopa^Ka ^ojihhw Ph(|)t b AfypuKQ h npoT030HHbie 3a6ojieBaHHH. 
3 th KOMapbi cnyxaT oahhm h 3 nepeHocHHKOB 3ana£HO-HHjibCKoro 3Hue(|)ajiHTa 
b A(|)pHKe, Hhjihh h H 3paHjie. B 1996 r. BcnbiuiKa 3 toto 3a6ojieBaHHH Ha- 
6jno^ajiacb b EyxapecTe (Ceianu et al., 2001), b 1999 r. b Hbio-MopKe (Petersen 
et al., 2002) h Bojirorpaae, a TaKxe b AcTpaxaHCKOH o 6 ji. (ByieHKO h jxp., 2001). 
SnH^eMHOJiorHfl 3a6ojieBaHHfl b EBpone HMeeT cboh oco 6 chhocth, npn 3 tom 
6ojibinyio onacHocTb npejiCTaBJineT pacnpocTpaHeHHe hhcJjckuhh cpe^H ropoji- 
ckoto HacejieHHH KOMapaMH C. p. pipiens f. molestus (Hubalek, 2000). KoMapbi 
C. p . pipiens hbjihiotch hochtcjihmh B 036y£HTejin 6oppejmo3a (Halouzka, 1993; 
Capcova et al., 2002), a TaioKe BHpyca renaTHTa C (Hassan et al., 2003). 

DiaBHbiMH npeacTaBHTejiHMH C. pipiens hbjihiotch C. p. pipiens , pacnpocTpa- 
HeHHbiH npeHMyinecTBeHHO b yMepeHHOM nonce, h C. p. quinquefasciatus , BCTpe- 
naiomHHcn b cyOTponnicax h TponHKax (HeKOTopbie aBTopbi CHHTaiOT nocjiejiHHH 
bh^om). C. p . pipiens BKJiiOHaeT 2 4>opMbi, hjih 3KOTHna — pipiens h molestus , 
KOTOpbie XapaKTepH3yK)TCH He60JIbIHHMH MOp(j)OJIOrHHeCKHMH H 3HaHHTeJIbHbI- 
MH 6HOJIOTHHeCKHMH OTJIHHHHMH. 3K0THn molestUS , HJIH TOpOJICKOH (nO£BaJIb- 
hwh) KOMap, pa3MHOxcaeTcn KpyrnorojiHHHO b nojrromieHHbix bojioh nojiBajiax 
h jiocTaBJineT yxycaMH 6ojibinoe 6eenoKOHCTBO HacejieHHio ropojiOB h noceji- 
kob (BHHorpajiOBa, 1997). 3to aBToreHHbie, CTeHoraMHbie h HejxHanay3Hpyio- 
mne KOMapbi. HanpoTHB, 3KOTHn pipiens — HeaBToreHHbie, 3BpnraMHbie h ji na- 
nay3HpyiomHe KOMapbi. 
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Bonpoc HfleHTHCjjHKaiJHH RByX (J)OpM KOMapOB, HMeiOIUHH KaK HayHHOe, TaK 
h npaKTHHecKoe 3HaneHHe, CTaBHJicn yxce jxbbho. M 3 MopcjjojiornHecKHx npn3Ha- 
kob HanGojiee ueHHoe AHaraocTHHecKoe 3HaneHHe HMeeT cpe/man BejiHHHHa ch- 
(J)OHajibHoro HH^eKca jihhhhok, no3BOJiflioinafl yaoBjieTBopHTejibHO pa3JiHHaTb 
(J)opMbi Ha nonyjiHUHOHHOM ypoBHe, xoth npn onpejiejieHHH oraejibHbix ocoGen 
HHorjia MoryT B03HHKaTb Tpy^HOCTH (Vinogradova, 2000). 

C KOHua 1970-x ro,aoB CTajiH pa3pa6aTbiBaTbcn h jipyrne Memabi BHyTpHBH- 
flOBOH ZlHarHOCTHKH KOMapOB C. pipiens — H 30 (j)epMeHTHbIH H ^HCKpHMHHaHT- 
Hbin aHajiH3bi h HeKOTopbie ,apyrne (BnHorpa,aoBa, 1997), ho h ohm OKOHHaTejib- 
HO He peillHJlH Bonpoc H£eHTH(j)HKaUHH (f)OpM. 

B nocjie^HHe ro^bi HHTeHCHBHO pa3BHBaiOTC5i MOJieKyjinpHafl (})HJioreHeTHKa 
h CHCTeMaTHKa, pa3pa6aTbiBaiOTCH HOBbie Memabi aHajiH3a MOJieKyjinpHbix Map- 
KepoB JX HK. CpaBHHTejibHbiH aHajiH3 MOJieKyjinpHO-reHeTHHecKOH opraHH3amiH 
bhjiob HBjineTCH cennac pacnpocTpaHeHHbiM uojixojxom npn H3yneHHH po^CTBeH- 
HblX B3aHMOOTHOIHeHHH BH£OB H nOflBHJlOB H npH H3yHeHHH SBOJHOUHOHHOrO 

npouecca b nonyjiHUHHx. B cbh3h c Gojimumm MejrHKO-BeTepuHapHbiM 3HaneHH- 
eM aKTHBHO H3ynaioTCH reHOMbi npe^CTaBHTejieH poaa Culex c uejibio hachth- 
(J)HKauHH caMHx nepeHOCHHKOB h B036yziHTejieH 3a6ojieBaHHH (Toma et al., 2000; 
Aspen et al., 2003; Kent et al., 2003). JX jih aHajiH3a TpazmuHOHHO Hcnojib3yiOT- 
ch BapHaGejibHbie noc;ie,aoBaTejibHOCTH BHyTpeHHHX TpaHCKpnGnpyeMbix cnen- 
cepoB phGocomhoh JX HK (Crabtree et al., 1995; Miller et al., 1996; Severini 
et al., 1996). 

MeTO^OM TUX P H3yneHO pacnpocipaHeHne uHTonjia3MaTHHecKH Hacjie^ye- 
MOH CHM6HOTHHeCKOH GaKTepHH Wolbdchid pipientis , OTBeTCTBeHHOH 3a uhto- 
njia3MaTHHecKyio HecoBMecraMocTb no,aBH,aoB h nonyjmuHH, y npnpojiHbix no- 
nyjiHUHH C. p. pipiens H3 pa3Hbix GnoTonoB b Pocchh (BHHorpa^OBa h ,ap., 2003) 
h TepMaHHH (Mahilum et al., 2003). B nepBOM cjiynae Wolbdchid oGHapyxceHa y 
KOMapOB OKOTHna molestus h OTcyTCTByeT y OKOTHna pipiens. Ebuia nccjie,aoBaHa 
H3MeHHHB0CTb mt^HK, TaK KaK H3BecTHa KoppejmuHfl Mexcay THnOM mt^HK h 
G aKTepHajibHbiMH chmGhohtbmh (Schulenburg von der et al., 2002), h JXUK pn- 
Gocomhoto KjiacTepa reHOB b KanecTBe xpoMocoMHoro MapKepa. CpaBHHTejib¬ 
HbiH aHajiH3 nocjiejiOBaTejibHOCTeH 3’ KOHira reHa uHTOxpoMOKCH,aa3bi I (ohh 
ceKBeHHpOBaHbi h 3aperHCTpnpoBaHbi b GenBank non HOMepaMH AJ557889, 
AJ557890, AJ 557892) noKa3aji, hto KOMapbi OKorana molestus (h 3 C.-IIeTep- 
Gypra h Mockbm) h SKOTHna pipiens (H3 JleHHHrpajjCKOH oGji. h rioAMOCKOBba) 
OTJiHHaiOTCH 6 3aMeHaMH cpejiH 247 HyKjieoTHjroB. ripn^eM HyKjieomaHbie no- 
cjiejioBaTejibHocTH nonyjiauHH KOMapOB cooTBeTCTByioinnx OKoranoB hjichthh- 
hh Mexcay coGoh, HecMOTpn Ha 3HaHHTejibHyio yaajieHHocTb MecT cGopa jx pyr ot 
jtpyra. H 3 6 3aMeH 5 TpaH3HUHH — thmhh mchhctch Ha uhto3hh, a oahh pa3 
TpaHCBepCHH, ajieHHH 3aMeHHeTCH thmhhom, ho Bee oth 3aMeHbi He bjihhiot Ha 
4)yHKUHH reHa UHTOxpoMOKCH,aa3bi I (BHHorpa^OBa h ,ap., 2003). 

HacTonman paGoTa nocBHineHa aajibHeHineH pa3pa6oTKe MOJieKyjwpHO-reHe- 
THHeCKHX MeTOJIOB (cpaBHCHHe pa3MepOB nii,P npOJiyKTOB H peCTpHKUHOHHblH 
aHajiH3) juin £H(})(l)epeHUHauHH RByx OKoranoB KOMapOB C. p. pipiens. 


MATEPHAJI H METO/tHKA 

MaTepnajiOM c^yxcnjin jihhhhkh KOMapOB, coGpaHHbie b no^Bajiax C.-IleTep- 
Gypra h Mockbm, npeacTaBJiHBiiiHe OKoran molestus (aBToreHHbie KOMapbi). JIh- 
hhhkh KOMapOB OKOTHna pipiens (HeaBToreHHbie KOMapbi) nponcxo^HjiH H3 ot- 
KpblTblX BOJIOeMOB JleHHHTpajICKOH oGji. (OKpeCTHOCTH nOC. COCHOBO) H IlojlMO- 
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CKOBbfl (CojiHeHHoropcKHH p-H, 25 km ot KOJibijeBOH jxopotyl). Onpe^ejieHHe 
KOMapoB pa3Hbix 3KOTHIIOB npoH3BO^Hjiocb no coBOKynHOCTH Mop^ojiorHne- 
CKHX (cpe^HHH CH(J)OHajIbHbIH HHtfeKC JIHHHHOK) H 6HOJIOrHHeCKHX IIpH3HaKOB, 
BKJiioHaiomHX npe^e Bcero aBToreHHOCTb, a TaKxce ctcho- h OBpnraMHOCTb h 
b HeKOTopbix cjiynaax cnoco6HocTb ,ztHanay3HpoBaTb. 

Bbi^ejieHHe flHK H3 jihhhhok KOMapoB, niI,P 9 3JieKTpo4)ope3, npoBO^HJiH 
no CTaH^aprabiM MeTO^HKaM, onncaHHbiM paHee (BnHorpa^OBa n jx p., 2003). 
fljiH aHajiH3a MHToxoH^pnajibHbix reHOB ncnojib30Bajin npawMepbi, cneumjmn- 
Hbie k HK 3’ KOHua reHa uHTOxpoMOKcn^a3bi I Drosophila yakuba (Juan et al., 
1996). Jia aMnjin(J)HKauHH pnOocoMHbix reHOB Hcnojib30BajiH npaHMepbi, kom- 
njieMeHTapHbie k 5.8S n 28S pflHK (Proft et al., 1999). niJP npoBo^njin Ha 
aMnjiH(J)HKaTope BIOKOM Amply 4 npn cjie^yiomHX ycjiOBHHx: HanajibHaa jxe- 
HaTypaitHH — 2 mhh npn 95 °C; 35 umkjiob: 95 °C — 30 ceK, 55 °C — 30 ceK, 
72 °C — 45 ceK; 3aKjnoHHTejibHbin cnHTe3 — 10 mhh npn 72 °C. JX jih pecTpHK- 
Uhh ncnojib30Bajin 10 mkji aMmnuJmKaTa n (JiepMeHT SspI (Fermentas) no npn- 
jiaraeMon k pecTpnKTa3e MeTO^HKe. 


PE3YJIbTATbI H OEOQKflEHHE 

npHHHMaH BO BHHMaHHe, HTO CeKBeHHpOBaHHe HBJlHeTCH ^OBOJlbHO ^OporHM 
n He Bcer^a ^ocTynHbiM mcto^om nccjie^OBaHHH, n pa3HHuy b HyKJieora^HOM 
cocTaBe H3yneHHoro hbmh ynacTKa reHa UHTOxpoMOKCima3bi I mtJJHK y moles- 
tus n pipiens 6buio pemeHO no^o6paTb pecTpnKTa3y, KOTopan HMejia 6bi cawT 
pecTpHKitnn Ha nocjie^OBaTejibHOCTn TOJibKo oztHoro mna mt,H,HK. Hcnojib- 
3ya nporpaMMy Webcutter 2.0, HaM yziajiocb BbiSpaTb (jjepMeHT SspI. 3toh pecT- 
pHKTa3e TpeOyeTCH nocjie^oBaTejibHocTb y3HaBaHH5i AAT'ATT. B nocjie^OBa- 
TejibHocra JIHK 3KOTnna molestus TaKOH ynacTOK ecTb, Torjxa KaK y OKorana pi¬ 
piens nOCJie^HHH THMHH 3aMeH5ieTC5I Ha UHT03HH, h pecTpHKTa3a He paOOTaeT. 
3thm MeTo^oM 6buro npoBepeHo no 20 HK ocoOen H3 aBToreHHbix nonyjin- 
Uhh C.-lleTep6ypra n Mockbm n HeaBToreHHbix nonyjiHunn H3 OKpecraocTeH 
noc. Cochobo JleHHHrpa^cKOH o6ji. n CojmeHHoropcKoro p-Ha no^MOCKOBbH. 
ni^P (J)parMeHTbi nocjie aMnjimjiHKauHH c npaiiMepaMH UEA9 h UEA10 o6pa- 
OaTbiBajmcb (J)epMeHTOM pecTpnKUHn SspI no CTaH^apraon MeTO^HKe b Tene- 
HHe 1.5 h. Pe3yjibTaTbi OKcnepnMeHTa npoBepHJin 3JieKTpo4)ope30M b 2%-hom 
arapo3HOM rejie. llocjie pecTpnKUHH flHK aBToreHHbix KOMapoB 6buia npe,zt- 
CTaBjieHa jxByMn (JiparMeHTaMH, pa3MepoM npnMepHO 220 h 90 nap HyioieoTH- 
jx ob (n. h.). JX HK xce HeaBToreHHbix KOMapoB ocTaBanacb He H3MeHeHHOH — 
311 n. h. (pHC. 1, cm. bkji.). CpeOT 20 npoBepeHHbix o6pa3UOB JX HK nonyjiauHH 
KOMapoB H3 noc. «69 km» Mbi oOHapyxcHjin 2 ncKJHoneHHH. niJP (JiparMeHTbi 
J],HK, BbmejieHHOH H3 jx Byx jihhhhok, npn o6pa6oTKe SspI pa3pe3ajiHCb Ha Te 
xe 2 (JiparMeHTa, hto h JX HK aBToreHHbix KOMapoB. llocjie ceKBeHHpOBaHHH 
aMnjm4)HKaTOB othx o6pa3itOB Mbi oOHapyxcnjin TonenHbie 3aMeHbi HyioieoTH- 
jx ob (TpaH3HitHH thmhh-uhto3hh) b Tpex MecTax nOCJie^OBaTeJIbHOCTeH, 0,ZtHa 
H3 KOTOpbIX BOCCTaHaBJIHBaeT CaHT peCTpHKUHH SspI (pnc. 2, «JIeH. o6ji. 3» H 
«JIeH. o6ji. 4»). JX pyrne 5 3aMeH HyKJieoTHflOB, OTJinnaiomHX HK KOMapoB oko- 
rana molestus ot JX HK OKorana pipiens , y othx jx Byx jihhhhok cooTBeTCTByioT no- 
cjie^OBaTejibHOCTHM J],HK OKOTnna pipiens H3 JleHHHrpa^CKOH o6ji. h riotfMO- 
CKOBbH. TaKHM o6pa30M, y othx jx Byx jihhhhok OKOTHna pipiens JX HK reHa uhto- 
xpoMOKCH/ta3bi I OTjmnaeTCH ot JX HK KOMapoB 3KOTHna molestus 7 3aMeHaMH 
HyKJieOTH^OB, 5 H3 KOTOpbIX COBna^aiOT CO BCeMH OCTaJIbHbIMH npOBepeHHbIMH 
o6pa3itaMH. Bcero mcto^om pecTpHKunn 6buio npoBepeHo 90 o6pa3itOB mtJIHK 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M50 



Phc. 1. 3jieKTpo(})operpaMMa pecTpHKUHH npoayKTOB IIUP ynacTKa reHa uHT0xp0M0KCH^a3bi I y ko- 

MapoB C. p. pipiens. 

XIHK KOMapoB 3KOTHna pipiens H3 JleHHHrpaflCKOH o6ji. (7, 3, 5, 7, 9) h FIoflMOCKOBbH (77, 13, 15, 17, 19). 
XIHK KOMapoB 3KOTnna molestus H3 C.-FIeTep6ypra (2, 4, 6, 8, 10) h MocKBbi (12, 14, 16, 18, 20). 

Fig. 1. Electrophoreprogram of PCR products for the gene of cytochrome oxidase I from Culex pipiens 

pipiens mosquitoes. 



Phc. 3. 3jieKTpo<})operpaMMa npoayKTOB HUP 1TS2 ynacTKa ph6ocomhbix reHOB KOMapoB C. p. pi¬ 
piens. 

1 — 7IHK KOMapa 3KOTHna molestus H3 C.-FIeTep6ypra, 2 — ZIHK KOMapa 3KOTHna pipiens H3 JleHHHrpaacKOH o6ji., 
3 — ZIHK KOMapa 3KOTHna pipiens H3 FIoflMOCKOBbH, 4 — ZIHK KOMapa 3KOTHna molestus H3 Mockbh, 5 — OTpnua- 
TejibHbiH KOHTpojib, 6 — MapKep MOJieKyjiHpHoro Beca pBR322/Mspl (622, 527, 404, 309, 242—238, 217, 201 — 180). 

Fig. 3. Electrophoreprogram of PCR products for ITS2 fragment of ribosomal genes of Culex pipiens 

pipiens mosquitoes. 


neTepOypr 

W+ 

MocKBa 

W+ 

JleH. o6ji . 1 

W- 

Mock. o6ji . 

W- 

JleH . o6ji . 3 

W- 

JleH. o6ji . 4 

W- 


SspI 

I 

AGCAGGAATACCACGACGATATTCTGATTTTCCAGATAGTTACTTAGCATGAAATATTGT 

AGCAGGAATACCACGACGATATTCTGATTTTCCAGATAGTTACTTAGCATGAAATATTGT 

AGCAGGAATACCTCGACGATACTCTGATTTTCCAGATAGTTATTTAGCATGAAATATCGT 

AGCAGGAATACCTCGACGATACTCTGATTTTCCAGATAGTTATTTAGCATGAAATATCGT 

AGCAGGAATACCTCGACGATACTCTGATTTTCCAGATAGTTATTTAGCATGAAATATTGT 

AGCAGGAATACCTCGACGATACTCTGATTTTCCAGATAGTTATTTAGCATGAAATATTGT 




neTepOypr W+ 

MocKBa W+ 

JleH.oOji.l W- 

Mock.oGji. W- 

JleH.o6ji.3 W- 

JleH.o6ji.4 W- 


TT C AT CAT T AGGT AG AAC AATTT C AT TAT TTGGAAT T GT AT TCTTTTTATTTATTATTTG 
TTCATCATTAGGTAGAACAATTTCATTATTTGGAATTGTATTCTTTTTATTTATTATTTG 
TTCATCACTAGGTAGAACAATTTCATTATTTGGAATTGTATTCTTTTTATTTATTATTTG 
T T CAT CACTAGGTAGAACAAT T T CAT TAT T T GGAAT T GTAT TCTT T T TAT T TAT TAT T T G 
T T CAT CACTAGGTAGAACAAT T T CAT TAT TT GGAAT T GTAT T CTT T T TAT T TAT T AT T T G 
TTCATCACTAGGTAGAACAATTTCATTATTTGGAATTGTATTCTTTTTATTTATTATTTG 
******* **************************************************** 


neTepOypr W+ 

MocKBa W+ 

JleH.oOji.l W- 

Mock.oGji. W- 

JleH.o6ji.3 W- 

JleH.o6ji.4 W- 


AGAAAGTATAATTTCTCAACGAACACCTTCATTCCCTATACAATTATCATCATCAATTGA 
AGAAAGTATAATTTCTCAACGAACACCTTCATTCCCTATACAATTATCATCATCAATTGA 
AGAAAGTATAATTTCTCAACGAACACCTTCATTCCCTATACAATTATCATCATCAATTGA 
AGAAAGTATAATTTCTCAACGAACACCTTCATTCCCTATACAATTATCATCATCAATTGA 
AGAAAGCATAATTTCTCAACGAACACCTTCATTCCCTATACAATTATCATCATCAATTGA 
AGAAAGCATAAT T T CTCAACGAACAC CT T CAT T CCCTATACAAT TAT CAT CAT CAAT T GA 
****** ***************************************************** 


neTepOypr W+ 

MocKBa W+ 

JleH.oOji.l W- 

Mock.oGji. W- 

JleH.o6Ji.3 W- 

JleH.o6ji.4 W- 


ATGATATCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCATTATTATCATC 

ATGATATCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCATTATTATCATC 

ATGATATCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCACTATTATCATC 

ATGATATCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCACTATTATCATC 

ATGATACCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCACTATTATCATC 

ATGATACCATACTCTTCCACCTGCAGAACATACATATGCAGAACTTCCACTATTATCATC 




neTepOypr 

W+ 

TAATTTC 

MocKBa 

W+ 

TAATTTC 

JleH. oGji . 1 

W- 

TAATTTC 

Mock. o6ji . 

W- 

TAATTTC 

JleH.oGji. 3 

W- 

TAATTTC 

JleH.oGji. 4 

W- 

TAATTTC 


Phc. 2. HyKJieoTHflHbie nocjiejtoBaTejibHOCTH yqacTKa reHa uHTOXpOMOKCHjxa3bi I y KOMapoB C. p. pi - 

piens H3 pa3Hbix MecT. 

3Be3flOMKaMH oTMeMeHbi oflHHaKOBbie HyioieoTHabi. W+ h W— — npHcyrcTBHe hjih oTcyrcTBHe 3HaocHM6HOHTa 

BOJIbGaXHH. 

Fig. 2. Nucleotid sequences of the gene cytochrome oxidase I from Culex pipiens pipiens mosquitoes 

from different areas. 


H3 pa3Hbix nonyjiHUHH C. pipiens Pocchh h bo Bcex cjiynanx, KpoMe jiByx onn- 
caHHbix Bbirne, ^eHCTBMK) pecTpHKTa3bi noaBeprajiacb TOjibKO JX HK KOMapoB 
3KOTnna molestus. TaKHM o6pa30M, HecMOTpn Ha 2 o6HapyxceHHbix HCKjnoHeHHH 
(4 % H3yneHHbIX JIHHHHOK), peCTpHKIJHOHHblH aHaJIH3 MT^HK C HCn0JIb30BaHH- 
eM (J)epMeHTa SspI Moxcei b 6ojibiiiHHCTBe cjiynaeB Hcnojib30BaTbca jyia flHarHO- 
cthkh ^Byx (J)opM C. pipiens. 

Btopoh nojxxojx, Hcnojib30BaHHbiH HaMH, — aHa;iH3 pa3Mepa niJP (JipanvieH- 
tob ITS2 nocjie,aoBaTejibHOCTeH p^HK. Pn6ocoMHbie reHbi ayicapHOT opraHH3o- 
BaHbl B BHfle TaH,aeMHO nOBTOpHK)LU,HXCH nOCJiejlOBaTejIbHOCTeH, JI0KaJIH30BaH- 
HblX B OflHOH HJIH HCCKOJIbKHX xpoMOCOMax. KaxcabiH noBTop COflepXCHT reHbi 
Ph6ocomhhx PHK. Y C. pipiens Kjiaciep ph6ocomhhx reHOB ji0KajiH30BaH b 
I xpoMOCOMe h HHCJie reHOB b HeM cocTaBjineT npHMepHO 87 Ha ranjionjiHbiH re- 
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hom. TeHbi pPHK pa3£ejieHbi npoMe^cyTOHHbiMH nocjie^OBaTejibHOCTHMH (cneii- 
cepaMw): HeTpaHCKpH6npyeMbiM (IGS), bhcuihum TpaHCKpn6HpyeMbiM (ETS) h 
BH yTpeHHHMH TpaHCKpH6npyeMbiMH cneiicepaMH (ITS). IGS pa3^ejiHeT iiobto- 
pHiomHecH TpaHCKpH6HpyeMbie nocjie^OBaTejibHOcra, ETS pacnojiaraeTca Me^c- 
ny npoMOTopoM h 18S reHOM, ITS1 jiOKajiH3yeTca Mexc/iy 18S h 5.8S reHaMH, 
ITS2 Me^ay 5.8S h 28S reHaMH. Ilocpe^CTBOM PHK-no;iHMepa3bi I TpaHCKpH- 
GnpyeTCH 45S npe/uuecTBeHHHK 18S, 5.8S h 28S pPHK. Co3peBaHHe nepBHHHO- 
ro TpaHCKpHma 3aKJiiOHaeTCH b Bbipe3aHHH h y^ajieHHH cnencepHbix nocjie^o- 
BaTejibHocTeH (Myxa h jxp., 1999). 

fljiH pa3JiHHHbix cTpyKTypHbix 3JieMeHT0B KJiacTepa pH6ocoMHbix reHOB xa- 
paKTepHa pa3Han CTeneHb SBOJiiouHOHHoro KOHcepBaTH3Ma. HaH6ojiee KOHcep- 
BaTHBHbi CTpyKTypHbie ajieMeHTbi reHOB pPHK, a cnencepHbie nocjie^OBaTejib- 
hocth — BapHa6e;ibHbi. noaTOMy npaiiMepbi min no;iHMepa3HOH uenHOH peaK- 
Uhh no^6HpaiOTCH Ha KOHcepBaTHBHbie o6;iacTH pflHK, a cpaBHeHHe Mexczjy 
BH^aMH npoBcwiT, aHajiH3HpyH BapHa6ejibHbie nocjie^OBaiejibHOCTH cneiicepoB. 
Mbi Hcnojib30BajiH npaiiMepbi, KOMnjieMeHTapHbie 5.8S h 28S reHaM pPHK, 
aMnjiH^HUHpyioiHHe o6;iacTb BToporo BHyrpeHHero TpaHCKpH6HpyeMoro cnen- 
cepa, (JuiaHKHpyeMoro 91 n. h. 5.8S o6jiac™ h 39 n. h. 28S o6jiac™ pflHK 
(Profit et al., 1999). H3BecTHO, hto ITS2 o6;iacTb y npe^cTaBHTejieH po^a Culex 
BapbHpyeT, cocTaBJinn 269—282 (n. h.) y C. tarsalis , 275 — y C. nigripalpus , 
276—283 — y C. restuans, 254—275 — y C. erythrothorax , 289—291 — y C. sali- 
narius , 267—272 — y C. torrentium, 318—329 — y C. pipiens , 317—333 — y C. qu- 
inquefasciatus h 322 — y C. p. pallens , (Miller et al., 1996). 3th aBTopbi CHHTaiOT 
C. quinquefasciatus caMOCTOHTejibHbiM bh^om). 

Pa3Mep nHP (J)parMeHTOB ITS2 paiiOHOB y KOMapOB 3 kothhob pipiens h mo- 
lestus H3 H3ynaeMbix hbmh MecT c6opa cocTaBJiHJiH npHMepHO 410 h 460 n. h. co- 
OTBeTCTBeHHO h pa3JiHHajiHCb npHMepHO Ha 50 n. h. (pnc. 3, cm. bkji.). 0/iHaKO 
H3BeCTHO, HTO flHK 3THX Xte 3K0THH0B H3 CUIA B oGiiaCTH ITS 2 OTJIHHaiOTCH 

jiHuib HecKOJibKHMH 3aMeHaMH HyKJieomaoB (Miller et al., 1996). 

TaKHM o6pa30M, 2 (|)opMbi C. p. pipiens (pipiens h molestus) Ha ceBepe eB- 
poneHCKOH HaCTH POCCHH OTJIHHaiOTCfl HaJIHHHeM 3H^OCHM6HOTHHeCKOH 6aK- 
TepHH W. pipiens b KJieTKax, 6 3aMeHaMH HyKJieomaoB b oOiiacTH mhtoxohziph- 
ajibHOH flHK h pa3MepoM nU,P npo^yKTa phGocomhoh JJHK. H3BecTHO, hto 
BOJ ibOaxHen 3apaxceHo 95—98 % noziBajibHbix KOMapoB. Pa3HHua b Hyioieoma- 
hom cocTaBe reHa uHTOxpoMOKCH^a3bi I mt,ZI,HK h b pa3Mepax nil,P (J)parMeH- 
tob ITS2 pflHK coxpaHHeTCH h y oco6en 3K0THna molestus , noTepHBuiHx BOJib- 
6axHK>. npe^jioxceHHbie MOJieKyjinpHO-reHeTHHecKHe MeTOztbi (pecTpHKUHOH- 
HbiH aHa;iH3 mt^HK h onpe^ejieHHe pa3MepoB nifiP (J)parMeHTOB ITS2 pflHK) 
MoryT Hcnojib30BaTbCH b mc^huhhckoh 3HTOMOJiorHH ^jih onpe^ejieHHH npn- 
Ha^jiexcHOCTH OT^ejibHbix oco6en k toh hjih ^pyron (})opMe C. p. pipiens , 
hto HMeeT Sojibiuoe npaKranecKoe 3HaneHHe b cbh3h c aicryajibHOH npo6- 
jieMOH ropo^CKHx KOMapoB, uiHpoKO pacnpocTpaHeHHbix b Pocchh h ^pyrnx 
CTpaHax. 

Pa6oTa BbinojiHeHa npn (J)HHaHCOBOH no,zmepxcKe PoccHHCKoro 4)OH^a (J)yH- 
^aMeHTajibHbix nccjie^OBaHHH (rpaHTbi Ns 02-04-49703 h Nq 00-15-97777), a 
Taioxe rpaHTa no/mepxtKH Be^ymnx HayHHbix uikoji (HayHHan uiKOJia H. A. 3axa- 
poBa) HIII-827.2003.4. 
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SUMMARY 

Molecular genetic methods for the identification of two ecotypes, or forms ( pipiens and 
molestus) of the Culex pipiens pipiens mosquitoes, which are known as active bloodsuckers 
and vectors of various agents of diseases, are proposed. For the DNA analysis, two popula¬ 
tions of the urban mosquitoes (the molestus ecotype) from St. Petersburg and Moscow and 
two populations from the overground reservoirs in the Leningrad Province and neighboring 
areas of Moscow (the pipiens ecotype) have been studied. These ecotypes differ by six tran¬ 
sitions among 247 nucleotide sequences of 3’ part of the cytochrome oxidase subunit I 
(COI) gene of mitochondrial DNA (mtDNA), by the mtDNA fragments resulted from 
the restriction analysis and by the lengths of second internal transcribed spacer (ITS2) se¬ 
quences in the ribosomal DNA. 
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